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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the problem of errors in 
calculation, regardless of the unexpected change of data showing an 
execution state of the calculation, from happening. 
SOLUTION: A thermostat 13 is provided between an engine 1 1 and a 
radiator 15 which is in the midstream of a circulation passage of engine 
cooling water. A water temperature sensor 20 detects the engine cooling 
water temperature, and an ECU 30 takes in the detected value. The ECU 
30 decides that an abnormal decision condition of the thermostat 1 3 is 
satisfied only at cold start of the engine 11, and decides the presence of 
abnormality of the thermostat 13 according to the temperature change in 
the engine cooling water. The ECU 30 individually sets a state variable 
comprising plural bits according to the states before, during and after the 
abnormality decision of the thermostat 13. When abnormality occurrence 
the state variable is detected, the ECU 30 rewrites the state variables to 
data showing abnormality decision completion. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An electronic control for vehicles which is characterized by providing the following and which carries out 
predetermined data processing only at a specific period at the time of vehicles operation based on two or more condition 
data A storage means for two or more bits to define at least two condition data, the operation back before operation, 
about data processing in said specific period, and to memorize condition data of these two or more bits A detection 
means to detect abnormalities of memorized this condition data, and a prohibition means to forbid implementation of 
said data processing when a purport of abnormalities in condition data is detected 

[Claim 2] Said prohibition means is an electronic control for vehicles according to claim 1 which uses the condition data 
concerned as data in which the implementation back of data processing is shown, when a purport of abnormalities in 
condition data is detected. 

[Claim 3] An electronic control for vehicles which is characterized by providing the following and which a thermostat is 
formed between an engine and a radiator in the middle of a circulation path of an engine cooling water, and judges 
abnormalities of a thermostat from change of a circulating water temperature based on two or more condition data only 
at the time of engine starting between the colds A storage means for two or more bits to define at least two condition 
data, the operation back before implementation of an abnormality judging in a thermostat, and to memorize condition 
data of these two or more bits A detection means to detect abnormalities of memorized this condition data, and a 
prohibition means to forbid implementation of an abnormality judging in a thermostat when a purport of abnormalities 
in condition data is detected 

[Claim 4] Said prohibition means is an electronic control for vehicles according to claim 3 which uses the condition data 
concerned as data in which the implementation back of an abnormality judging in a thermostat is shown, when a purport 
of abnormalities in condition data is detected. 

[Claim 5] It is an electronic control for vehicles given in any of claims 1-4 which detect a purport of abnormalities in 
data said condition data consists of two or more bits of 1 byte, and if said detection means is unjust data with which 
condition data is not defined, they are. 

[Claim 6] In addition to two conditions before implementation of data processing, and after operation, said storage 
means is an electronic control for vehicles given in any of claims 1-5 which memorize two or more bits data in which it 
is shown that it is in the middle of operation they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the electronic control for vehicles which 

performs the abnormality judging of a thermostat at the time of engine starting between the colds. 

[0002] 

[Description of the Prior Art] Conventionally, with this kind of electronic control for vehicles, it has the function to 
judge abnormalities, such as various sensors and an actuator, and there are some which carry out that abnormality 
judging processing according to vehicles operational status. The abnormality judging of a thermostat is especially 
formed into a regulation system in recent years (U.S. law regulation, OBDII), and the technology for realizing easily 
decision of normal and abnormalities and pinpointing of an abnormality part is being examined. 
[0003] In the abnormality judging of a thermostat, as the outline, the monitor of the temperature change of an engine 
cooling water is carried out in the predetermined period after engine starting, and an abnormality judging is only once 
performed based on the monitor result. That is, when thermostats are abnormalities (for example, open fixed condition), 
an engine cooling water is cooled with a radiator also in the time of starting between the colds. Therefore, the water 
temperature R/C is blunt as compared with always [ thermostat positive ]. This property is used and the existence of 
abnormalities is judged based on the temperature change of an engine cooling water. 
[0004] 

[Problem(s) to be Solved by the Invention] When there is abnormality (deterioration) judging processing of the catalyst 
for emission gas purification and the abnormality judging was otherwise carried out in the vehicles transit 1 trip by this 
abnormality judging processing as abnormality judging processing which the electronic control for vehicles carries out, 
it was supposed that the abnormality judging after it is not carried out. That is, on the occasion of such an abnormality 
judging, the flag which shows the condition before and behind operation is operated, and it is distinguished from the 
condition of this flag whether an abnormality judging is performed. Usually, 1 bit of 1 -byte data is assigned, and a flag 
will be recognized after it that the abnormality judging was already completed based on flag information, if 1 is set to a 
flag after an abnormality judging. 

[0005] By the way, if the flag reversal cannot be detected when it originates in a noise etc. and the above-mentioned flag 
is reversed, it will be recognized [ having not carried out, although an abnormality judging is operation ending, and ], 
and it will be thought that abnormality judging processing of a catalyst is carried out again. In this case, the possibility 
of an incorrect judging at the usual vehicles operational status since the re-judging is possible has few abnormalities in a 
catalyst, an abnormality judging is re-carried out satisfactory, and flag information is memorized by memory with the 
judgment result. 

[0006] However, like the abnormality judging of the catalyst mentioned above, a flag is operated at the time of the 
abnormality judging of a thermostat, and when carrying out an abnormality judging based on the flag information, the 
following troubles can be considered. That is, it is temporarily in the middle of vehicles operation, if the above- 
mentioned flag is reversed from the value after an abnormality judging to the value before an abnormality judging, it 
will be recognized [ having not carried out the abnormality judging of a thermostat, and ] and an abnormality judging 
will be re-carried out, but since it carries out based on the temperature change of the engine cooling water immediately 
after engine starting, if an abnormality judging is carried out after an engine warm, a possibility that a misjudgment law 
will be carried out will produce the abnormality judging of a thermostat. 

[0007] The place which this invention is made paying attention to the above-mentioned problem, and is made into the 
purpose is offering the electronic control for vehicles which can prevent beforehand the fault data processing's being 
carried out accidentally, even if the data in which the operation condition of data processing is shown does not expect 
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and changes. 
[0008] 

[Means for Solving the Problem] In invention according to claim 1, two or more bits define at least two condition data, 
the operation back before operation, about data processing in a specific period, and it has a storage means to memorize 
condition data of these two or more bits, a detection means detect abnormalities of this memorized condition data, and a 
prohibition means forbid implementation of said data processing when a purport of abnormalities in condition data is 
detected. 

[0009] When it originates in data transformation (data corruption) etc. and some bit data in condition data are reversed, 
a purport of abnormalities in data is detected and implementation of data processing after it is forbidden. In this case, 
since condition data consists of two or more bits instead of 1-bit flag information like equipment before, when bit 
flipping is carried out, abnormalities of the data concerned can detect it appropriately. Consequently, even if data 
(condition data) in which an operation condition of data processing is shown does not expect and changes, fault that data 
processing is carried out accidentally can be prevented beforehand. 

[0010] The above-mentioned invention is good to use the condition data concerned as data in which the implementation 
back of data processing is shown, when a purport of abnormalities in condition data is detected, as indicated to claim 2. 
When the data concerned is changed into a value which shows the "operation back" of data processing on the occasion 
of abnormalities in condition data, implementation of this data processing will be forbidden after it. Consequently, fault 
that data processing is carried out accidentally can be prevented as above-mentioned. 

[001 1] Moreover, in invention according to claim 3, two or more bits define at least two condition data, the operation 
back before implementation of an abnormality judging in a thermostat, and it has a storage means memorize condition 
data of these two or more bits, a detection means detect abnormalities of this memorized condition data, and a 
prohibition means forbid implementation of an abnormality judging in a thermostat when a purport of abnormalities in 
condition data is detected. 

[0012] When it originates in data transformation (data corruption) etc. and some bit data in condition data are reversed, 
a purport of abnormalities in data is detected and implementation of an abnormality judging in a thermostat after it is 
forbidden. In this case, since condition data consists of two or more bits instead of 1-bit flag information like equipment 
before, when bit flipping is carried out, abnormalities of the data concerned can detect it appropriately. Consequently, 
even if data (condition data) in which an operation condition of abnormality judging processing is shown does not 
expect and changes, fault that this judgment processing is carried out accidentally can be prevented beforehand. 
[0013] The above-mentioned invention is good to use the condition data concerned as data in which the implementation 
back of an abnormality judging in a thermostat is shown, when a purport of abnormalities in condition data is detected, 
as indicated to claim 4. When the data concerned is changed into a value which shows the "operation back" of 
abnormality judging processing on the occasion of abnormalities in condition data, implementation of this judgment 
processing will be forbidden after it. Consequently, fault that abnormality judging processing of a thermostat is carried 
out accidentally can be prevented as above-mentioned. 

[0014] In invention according to claim 5, said condition data consists of two or more bits of 1 byte, and if said detection 
means is unjust data with which condition data is not defined, it will detect a purport of abnormalities in data. 
[0015] When it constitutes condition data from two or more bits of 1 byte, it does not pass over some data beforehand 
defined among all data in 1 byte to a degree, but it turns into unjust data which is not defined except it. In this case, 
unlike equipment, abnormalities in data are conventionally [ which was not able to detect reversal of a status flag ] 
detectable with decision of being unjust data which is not defined. 

[0016] In addition to two conditions before implementation of data processing, and after operation, in invention 
according to claim 6, said storage means memorizes two or more bits data in which it is shown that it is in the middle of 
operation. According to this configuration, a tri-state after operation can recognize suitably before implementation of 
data processing in the middle of operation. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized this invention to the control 
unit of the engine for vehicles is explained according to a drawing. 

[001 8] First based on drawin g 1 , the outline configuration of the whole cooling system of the engine for vehicles is 
explained. An engine water jacket 12 is formed in the cylinder block of an engine 11, and the interior of the cylinder 
head, and cooling water is poured in into this engine water jacket 12. A thermostat 13 is formed in the outlet section of 
an engine water jacket 12, and the hot cooling water which passes this thermostat 13 is sent to a radiator 15 through the 
cooling- water-flow way 14. With a radiator 15, heat is radiated and the cooling water which carried out the temperature 
fall is returned in an engine water jacket 12 through the cooling-water-flow way 16. Therefore, at the time of valve 
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opening of a thermostat 13, cooling water circulates in the path of the engine water jacket 12 -> thermostat 13 -> 
cooling-water-flow way 14 -> radiator 15 -> cooling- water-flow way 16 -> engine water jacket 12, and an engine 1 1 is 
cooled to optimal temperature. 

[0019] Here, actuation and the reason for arrangement of a thermostat 13 are explained briefly. A thermostat 13 is 
closed at the time of a warm-up of an engine 11, and stops circulation of cooling water. Thereby, since cooling water 
(cooling water temperature is low especially at the time of a warm-up) is not supplied to an engine 11, warming up of 
the engine 1 1 is carried out promptly, and improvement in fuel consumption and emission reduction can be aimed at. 
And if the cooling water temperature by the side of an engine 1 1 reaches a predetermined thermostat valve-opening 
temperature (for example, about 80 degrees C) and a thermostat 13 opens, the cooling water with which the radiator 15 
side got cold can circulate to an engine 1 1 side, and engine temperature can be made to cool to a proper temperature 
region. 

[0020] Moreover, Water pump 17 is formed in the entrance section of an engine water jacket 12. Water pump 17 is 
connected with the cooling fan 18 installed behind the radiator 15, and the rotation drive of these Water pumps 17 and 
the cooling fan 18 is carried out in one by the engine power transmitted through a belt 19. Circulation of the cooling 
water in the above-mentioned cooling- water-flow path is promoted by rotation of Water pump 17. Moreover, the 
thermolysis effect of a radiator 1 5 is heightened by rotation of a cooling fan 1 8, and cooling of the cooling water in a 
radiator 1 5 is promoted. 

[0021] The coolant temperature sensor 20 for detecting the cooling water temperature in an engine water jacket 12 is 
formed in the cylinder block of an engine 1 1 . The attaching position of a coolant temperature sensor 20 may be a 
portion by the side of the cylinder head of an engine water jacket 12 that what is necessary is just a cooling- water-flow 
path by the side of an engine 1 1 from a thermostat 13. 

[0022] The output signal of a coolant temperature sensor 20 is incorporated by the electronic control 30 (it is written as 
"ECU" below). This ECU30 mentions those details later, although a microcomputer is constituted as a subject and it has 
functions, such as engine control and an abnormality diagnosis of a thermostat 13. 

[0023] As information for performing engine control and the abnormality diagnosis in a thermostat, the engine speed 
signal from the engine speed sensor 21 besides the cooling water temperature signal from a coolant temperature sensor 
20, the amount signal of inhalation of air from the amount sensor 22 of inhalation of air, the intake-air temperature 
signal from an intake temperature sensor 23, and the vehicle speed signal from a speed sensor 24 are read into ECU30, 
and the signal which shows the operating state of the blower motor of an air-conditioner 25 is also further read into it. 
ECU30 outputs a signal to the warning lamp 26 which warns of it, when the abnormalities of a thermostat 1 3 or others 
are judged. 

[0024] Drawin g 2 is the block diagram having shown the electric configuration around in [ of it ] ECU30. The one-chip 
microcomputer 40 is formed in ECU30. Moreover, it delivers and data-receives, and it combines with ECU30, the 
input/output interface (I/O) 31 and the external device connection interface (I/F) 32 are established, these interfaces 31 
and 32 are led, and ********** implementation is carried out while the data transfer and the external device 50, and 
one-chip microcomputer 40 between various sensor actuators etc. and an one-chip microcomputer 40. 
[0025] Here, an external device 50 is equipment which consists of a personal computer equipped with data 
communication facility etc., reads the abnormality code information by which storage maintenance was carried out into 
the one-chip microcomputer 40, and has the function which displays. 

[0026] The one-chip microcomputer 40 has the composition that the address data bus 45 which connects electrically 
CPU41, ROM42, RAM43, EEPROM44, and each [ these ] element and the above-mentioned interfaces 31 and 32 was 
accumulated into one IC (LSI) chip. The engine control program, the abnormality judging program in a thermostat, etc. 
are beforehand memorized by ROM42. RAM43 is constituted as volatile memory which holds data temporarily at the 
time of current supply, and the result of an operation in the case of engine control or an abnormality diagnosis is written 
in this RAM43. Moreover, EEPROM44 is constituted as nonvolatile memory which holds storing data, without 
disappearing, even if current supply is intercepted, and when abnormalities, such as data in which the operational status 
at the time of the abnormality code information which shows the object by which the abnormality judging was carried 
out, or an abnormal occurrence is shown, are specified, useful abnormality information is stored in this EEPROM44. 
[0027] Moreover, the power circuit 33 is established in ECU30, a battery power supply is changed into a predetermined 
constant voltage (5V) in a power circuit 33, and current supply is carried out to the various electronic parts in ECU30. 
Moreover, even if it detects ignition-off, main relay 51 is formed so that a power supply may be supplied to ECU30, and 
ECU30 outputs a control signal to main relay 51 that its power supply should be intercepted, after performing 
predetermined processing after ignition off. 

[0028] By the way, with the gestalt of this operation, it is supposed that it restricts immediately after starting between 
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the colds of an engine 11, the monitor of the temperature change of an engine cooling water is carried out, and the 
abnormalities of a thermostat 13 will be judged. That is, if "open failure" which becomes a thermostat 13 opening and 
releasing occurs, since the cooling water with which it got cold in the radiator 1 5 from the beginning also in the time of 
starting between the colds of an engine 1 1 will circulate in an engine water jacket 12, the rise of the cooling water 
temperature by the side of an engine 1 1 is barred. Therefore, by detecting the rise degree (inclination) of cooling water 
temperature, and comparing with always [ positive ], the existence of open failure of a thermostat 13 is judged and it 
warns an operator of that at the time of failure generating. Since the judgment of open failure of a thermostat 13 only in 
the period which can carry out the monitor of the rise process of cooling water temperature at the time of starting 
between the colds of an engine 1 1 is attained in this case and it cannot judge after it, after engine- warm completion 
forbids implementation of an abnormality judging, and a misjudgment law is made not to be carried out. 
[0029] When there is "close failure" which becomes the thermostat 13 other than open failure closing as abnormality 
mode of a thermostat 13, and releasing incidentally and the close failure occurs, even if the cooling water temperature 
by the side of an engine 1 1 rises, the cooling water with which the radiator 15 side got cold does not circulate to an 
engine 1 1 side, but there is a possibility that an engine 1 1 may overheat. Therefore, the monitor of the temperature 
change of an engine cooling water is carried out too, the existence of close failure is judged, and it warns an operator of 
that at the time of failure generating. However, since it can always judge not only in the time of starting between the 
colds of an engine 11, even if an abnormality judging is again carried out after engine- warm completion, the 
misjudgment law of the close failure of a thermostat 13 is not carried out. 

[0030] Next, judgment processing of thermostat open failure is combined with abnormality judging processing of the 
coolant temperature sensor 20 which accompanies it, and is explained. Drawing 3 is a flow chart which shows 
abnormality judging processing of a coolant temperature sensor 20, and this processing is performed by CPU41 for 
every (for example, 65ms) predetermined time. 

[003 1] At step 101,102, the output voltage Vthw of a coolant temperature sensor 20 distinguishes whether it is in within 
the limits from the predetermined lower limit Vmin to a upper limit Vmax. A lower limit Vmin and a upper limit Vmax 
are set up based on the water temperature value which may actually exist, and if it is the proper voltage value with 
which the output voltage Vthw of a coolant temperature sensor 20 is equivalent to water temperature =-40-120 degree 
C, affirmation distinction of the step 1 0 1 , 1 02 both will be carried out. 

[0032] There is output voltage Vthw within proper limits, when the step 101,102 is [ both ] YES, it progresses to step 
106, the abnormality judging counter N for carrying out counting of the count of an abnormality judging of a coolant 
temperature sensor 20 is reset to 0, and this processing is once ended. 

[0033] On the other hand, output voltage Vthw becomes out of range proper, and any of step 101,102, or in NO, a 
coolant temperature sensor 20 judges that it disconnected or short-circuited, and progresses to step 103. At step 103, the 
abnormality judging counter N is incremented one time, and if an abnormality judging is made five consecutive times 
and affirmation distinction of step 104 is carried out, it will progress to step 105. At step 105, the code information 
which shows the abnormalities of a coolant temperature sensor 20 is memorized to RAM43, and this processing is 
ended. 

[0034] In addition, processing the abnormality judging of those other than coolant temperature sensor 20 will also 
remember abnormality code information to be to RAM43 as well as the above-mentioned step 105 if the purport of an 
abnormal occurrence is judged, although the judgment methods itself differ is performed. 

[0035] Drawin g 4 is a flow chart which shows abnormality judging processing of a thermostat 13, and this processing is 
performed by CPU41 for every (for example, 65ms) predetermined time. According to this processing, open failure 
(opening and releasing abnormalities) is judged among the abnormality modes of a thermostat 13. In processing of 
drawin g4 , which value of "0", "2", and "4" is separately set by the state variable ejdg before an abnormality judging 
and during an abnormality judging according to whether it is in which condition of completion of abnormality judging 
** using the state variable ejdg which consists of two or more bits of 1 byte. In this case, the ejdg value beforehand 
defined among all the data in 1 byte (256 data) is only three pieces, and serves as unjust data which is not defined except 
it. 

[0036] In details, it distinguishes first whether engine starting was completed at step 201 . For example, if the starting 
switch which an engine speed is 400 or more rpm, and is not illustrated is off, cranking will be completed and it will be 
judged that engine starting was completed. Temporarily, if negative distinction of step 201 is carried out in the engine 
time of starting, it will progress to step 202, a state variable ejdg will be set to "0" which shows abnormality judging 
before, and the ejdg value will be memorized to RAM43. 

[0037] If engine starting is completed, it will progress to step 203, and it distinguishes whether the abnormality judging 
of a thermostat 13 is completed based on a state variable ejdg. If it is ejdg=4, it will consider that the abnormality 
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judging is already completed and this processing will be ended as it is. 

[0038] Moreover, if it is ejdg!=4, it will consider that the abnormality judging is not completed, will progress to step 
204, and will distinguish whether it is the middle of the abnormality judging of a thermostat 13 being carried out based 
on the state variable ejdg. If it is ejdg=0 or 2 at this time, affirmation distinction of step 204 will be carried out, and it 
will progress to step 205. Moreover, at this step 204, it is distinguished collectively whether it is at the cold starting time 
of an engine 11, when it is judged that it is at the cold starting time, it restricts, and affirmation distinction of step 204 is 
carried out. 

[0039] At step 205, the comparison water temperature Tf is computed from operational status hysteresis, such as the 
amount of inhalation of air, and the vehicle speed. That is, when step 205 is carried out for the first time, a state variable 
ejdg is "0" and the detection value (real value) of cooling water temperature is set up as comparison water temperature 
Tf. Moreover, when step 205 is carried out 2nd henceforth, a state variable ejdg is "2", and the predetermined value 
determined according to the occasional amount of inhalation of air and occasional vehicle speed is added to the last 
value of the comparison water temperature Tf, and is set up as comparison water temperature Tf with the new value 
after the addition. The comparison water temperature Tf is set as a large value, so that the vehicle speed is so large that 
many [ at this time of inhalation of air, for example, the amount ]. 

[0040] Then, at step 206, it distinguishes whether the abnormality criteria of a thermostat 13 are satisfied. The monitor 
of cooling water temperature change [ in / with abnormality criteria / the predetermined period after engine starting ] is 
completed here. It is what judges that the abnormality judging was attained from this water temperature data that carried 
out the monitor. Specifically 1 . The comparison water temperature Tf by which the 2. aforementioned calculation is 
carried out rose [ that predetermined time (2 or about 3 minutes) has passed since the completion of starting, ] to 
predetermined temperature (for example, valve-opening temperature of a thermostat), 3. It supposes that the normal 
judging of the coolant temperature sensor 20 is carried out (it judges by processing of drawing 3 ), and when all of these 
monograph affair are materialized, it progresses to step 208. 

[0041] The above-mentioned criteria become abortive at the time of initiation of abnormality judging processing, 
negative distinction of step 206 is carried out, and it progresses to step 207. At step 207, a state variable ejdg is set to 
"2" which shows under an abnormality judging, and the ejdg value is memorized to RAM43. And this processing is 
once ended after that. 

[0042] If abnormality criteria are satisfied, it will progress to step 208, the current cooling water temperature Thw will 
be compared with the comparison water temperature Tf computed at said step 205, and the normal and an abnormality 
judging of a thermostat 13 will be performed. If the difference of the cooling water temperature Thw and the 
comparison water temperature Tf is below a predetermined value, the thermostat 13 will have closed, and it will 
consider that cooling water temperature rose quickly, and, specifically, will judge with a thermostat 13 being normal. 
Moreover, if the difference of the cooling water temperature Thw and the comparison water temperature Tf exceeds a 
predetermined value, it will become a thermostat 13 opening and releasing, will consider that the water temperature rise 
was overdue, and will judge with thermostats 13 being abnormalities (open failure). When the purport of open failure is 
judged, the code information showing an abnormal occurrence is memorized to RAM43. 

[0043] If an abnormality judging is completed, it will progress to step 209, a state variable ejdg will be set to "4" which 
shows the completion of an abnormality judging, and the ejdg value will be memorized to RAM43. And this processing 
is ended after that. If a state variable ejdg is rewritten by "4", step 203 will serve as YES after it each time, and the 
abnormality judging of a thermostat 13 will not be carried out again. 

[0044] On the other hand, when negative distinction of the above-mentioned step 203,204 both is carried out, the 
abnormality judging after step 205 is not processed and it progresses to step 209. And a state variable ejdg is set to "4" 
which shows the completion of a judgment at step 209, and the ejdg value is memorized to RAM43. That is, it is 
thought that that negative distinction of the step 203,204 both is carried out has changed itself into unjust data other than 
"0, 2, 4" by which a state variable ejdg is defined beforehand. So, if the purport of such abnormalities in data is detected, 
an incorrect judging will be prevented, as a state variable ejdg is rewritten to "4" which shows the completion of a 
judgment and the abnormality judging processing after it is not made to carry out. 

[0045] Moreover, temporarily, when the abnormalities (data transformation) of a state variable ejdg are detected in the 
middle of an abnormality judging, besides a state variable ejdg, a possibility that the numeric value in the same RAM is 
carrying out data transformation is high, and, in this case, stops an abnormality judging compulsorily. Thereby, the fault 
that the misjudgment law of the abnormalities of a thermostat 13 is carried out is prevented. 

[0046] Incidentally, when an ignition switch (not shown) is turned off, **, such as abnormality code information on the 
coolant temperature sensor 20 judged by above-mentioned drawing 3 and drawing 4 and a thermostat 13 and study 
value data in connection with the closed position of actuators, such as an ISC valve and an EGR valve, or the amount of 
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Air Fuel Ratio Control in addition to this, are transmitted to EEPROM44 from RAM43 '. And after the data transfer to 
EEPROM44, main relay 51 is turned off and the current supply to ECU30 is suspended. 

[0047] In addition, with the gestalt of this operation, step 202,207,209 of drawing 4 is equivalent to the "storage means" 
of this invention, and step 203,204 is equivalent to a "detection means." Moreover, step 209 is equivalent to a 
"prohibition means." 

[0048] According to the gestalt of this operation explained in full detail above, the effect taken below is acquired. 
(1) Since the abnormalities of the state variable ejdg (= condition data) which consists of two or more bits are detected, 
the state variable ejdg concerned is rewritten to the data in which the completion of an abnormality judging is shown at 
the time of the abnormal occurrence and the abnormality judging after it is forbidden, even if a state variable ejdg does 
not expect and changes, the fault that abnormality judging processing of a thermostat 13 is carried out accidentally can 
prevent beforehand. In this case, since a state variable ejdg consists of two or more bits instead of 1-bit flag information 
like equipment before, when bit flipping is carried out, the abnormalities of the state variable concerned can detect it 
appropriately. 

[0049] (2) Since the purport of an abnormal occurrence will be detected if it is unjust data with which a state variable 
ejdg is constituted from two or more bits of 1 byte, and this ejdg value is not defined, an abnormal occurrence is grasped 
proper, as a result the necessity of implementation of abnormality judging processing can judge correctly. 
[0050] (3) Since the state variable ejdg which shows that it is [ abnormality ] under judgment is memorized in addition 
to two conditions of the completion of an abnormality judging before an abnormality judging (before implementation of 
data processing, and after operation), these tri-states can recognize suitably. Therefore, implementation of the judgment 
processing which it could prevent that unsuitable abnormality judging processing is carried out after the completion of 
an abnormality judging, and also was mistaken also on the occasion of the RAM value destruction in the middle of an 
abnormality judging can be prevented. 

[0051] In addition, this invention can be materialized with the following gestalt in addition to the above. With the gestalt 
of the above-mentioned implementation, as a state variable ejdg which shows three conditions of the completion of an 
abnormality judging before an abnormality judging and during an abnormality judging about the abnormality judging of 
a thermostat 13, although each value of "0, 2, 4" was set up and memorized to RAM at any time, this configuration is 
changed. As a state variable ejdg, binary [ which shows two conditions, the completion of a judgment before an 
abnormality judging, ] is given (0 for example, only in case of 4), and this state variable ejdg is memorized to RAM at 
any time. And in case abnormality judging processing of a thermostat 13 is carried out, it judges that the variable 
concerned is unusual with a state variable ejdg becoming data other than "0, 4", and a state variable ejdg is rewritten to 
"4" which shows the completion of an abnormality judging. 

[0052] Or a total of four or more values may be set up as a state variable ejdg. Two or more values are specifically given 
as a state variable ejdg which shows under an abnormality judging, and it constitutes so that a total of four or more state 
variables ejdg may be operated before an abnormality judging and together with the abnormality judging back. In such a 
configuration, for example, it is referred to as ejdg=0 before the abnormality judging in -, is referred to as ejdg=2 or 4 
during the abnormality judging in -, and is referred to as ejdg=8 after the completion of the abnormality judging in 
And in case abnormality judging processing of a thermostat 13 is carried out, it judges that the variable concerned is 
unusual with a state variable ejdg becoming data other than "0, 2, 4, 8", and a state variable ejdg is rewritten to "8" 
which shows the completion of an abnormality judging. 

[0053] Although the state variable ejdg was rewritten with the gestalt of the above-mentioned implementation to the 
value (ejdg=4) which shows the completion of an abnormality judging when the abnormalities of a state variable ejdg 
were detected, it replaces with this and you may make it rewrite a state variable ejdg to a "condition data malfunction 
detection value." For example, in processing of drawing 4 , when the step 203,204 is [ both ] NO (however, the case 
where it is not at the engine cold starting time is removed), it differs in step 202,207,209 and "ejdg=8" is written in 
RAM43 as a condition data malfunction detection value, and while forbidding implementation of abnormality judging 
processing, the ejdg value is held after it. According to this configuration, on the occasion of the abnormality diagnosis 
using the external device 50 of drawing 2 , the abnormalities of the ejdg value concerned can diagnose easily by reading 
an ejdg value, and abnormality analysis can carry out suitably. 

[0054] This configuration is changed, although [ the gestalt of the above-mentioned implementation ] abnormality code 
information is once memorized to RAM43 and that RAM value is transmitted after ignition off at EEPROM44, when 
the abnormal occurrence (open failure) of a thermostat 13 is judged. For example, when the abnormal occurrence (open 
failure) of a thermostat 13 is judged, abnormality code information is memorized immediately after that at EEPROM44. 
In addition, about data processing in which operation conditions are repeatedly satisfied at the time of vehicles 
operation, such as abnormality judging processing of a coolant temperature sensor 20, it once memorizes to RAM43 as 
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stated above, and the RAM value is transmitted after ignition off at EEPROM44. The storage maintenance of the code 
information concerned can be carried out certainly, without this configuration saying that the above-mentioned code 
information disappears and it is not obtained after it, even if data transformation (data corruption) of a RAM value arises 
at the time of usual operation of vehicles. Moreover, since the abnormality code information on a coolant temperature 
sensor 20 etc. is memorized after ignition off at EEPROM44, it does not produce un-arranging [ of the writing to 
EEPROM44 occurring frequently and causing trouble to the operation of vehicles control during vehicles operation ], 
either. 

[0055] Although open failure (opening and releasing abnormalities) of a thermostat 13 was judged with the gestalt of 
the above-mentioned implementation from the water temperature variation of the predetermined period at the time of 
engine starting between the colds based on the detection result of the coolant temperature sensor 20 arranged in the 
engine 1 1 side, such abnormality judging technique may be changed suitably. For example, rather than a thermostat 13, 
another water temperature sensor is formed in a radiator 15 side, and open failure of a thermostat 13 is judged using the 
detection result of the coolant temperature sensor. In this case, it is good to compare the water temperature data by the 
side of a radiator rather than a thermostat 13, and to judge the existence of abnormalities according to that temperature 
gradient rather than a thermostat 13, to be water temperature data by the side of an engine 1 1 (refer to "thermostat fault 
detection equipment" of JP,10-176534,A by these people). 

[0056] ROMs (EPROM, flash ROM, etc.) in which not only the above EEPROM 44 but other rewritings are possible as 
nonvolatile memory which carries out storage maintenance of the abnormality code information etc. are employable. 
[0057] As data processing in which it restricts to the specific period at the time of vehicles operation, and operation 
conditions are satisfied with the gestalt of the above-mentioned implementation, although abnormality judging 
processing of the thermostat 13 at the time of starting between the colds of an engine 1 1 was illustrated, applying to 
other data processing is also possible. The configuration which memorizes the result of an operation to EEPROM 
(nonvolatile memory) immediately after the operation, then disappearance of the result of an operation can be prevented 
about data processing in which operation conditions are only once satisfied at the time of vehicles operation, and other 
data processing which is not carried out frequently, such as data processing in which operation conditions are satisfied 
every several hours, and the effect which was [ carry out / certainly / the storage maintenance of the result of an 
operation ] excellent is acquired as it is previous statement. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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* RAM 4 3teE«T6. -C-LT-ttOft. *«ffl5:-a 

[0042] »*WJ©&ffcMfcfc-r * t,Xf7720 
8tcii^. Stt^aJ7ki&Thwi:BtrfBX7 i -yr2 0 5 
T-^JiJ LfcttJBWcST f t $ itn LX-^-^X^ y b 1 

wtjtss*fflTf ^^ssMKiewanpcibtuf. -9--* 

7*9 -y M 3* J CTUTV^^«*ia* J *¥<±#U^i: 
^=5rU. ir-^^-y b 1 3*5iE^T'J)StfiJ^-n.. 

±#*>Ti^Jtf:A5:L. N if-=E^^ y b.l 3^S« 
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m&±*m-t a - h« $g£ ram 4 3 {cfatrra . 
10 0 4 3] jMtwj&Psrr*-* 1 , xf-/72 09c 

U -eOe j d g<i£RAM4 3 -£LT* 
Oft. *«iaSr$IT^-|». #n«fte jdgi>'f4j fc: 
*ftJ3», ^f7r2 0 3^@Y 
E Sfc&O. ^-^EX? >y h 1 3^Igfil®<ffS»i 

[0044] — ±EX^*r2 03, 204iWt 
Xf772 0 5JS»«05Wep|}&0 
Xxy7'2 0 9fc:jitf. *lt. Xt- 
•v72 0 9 Tttffi^ e j d g fcAje^TSrS*- r 4 j 
tU -e<7)e j dg*£RAM4 3fcEflrt-4. 
^, Xf772 0 3, 2 04*9«C5JeraW3*l6.ri: 
«, ttJBS»e J d«3W>jaiS*l4 r 0 . 2. 4j 

CI a Lfc-r-* J***m*««tHSiT.* t . ttJHBk e j 

dg^j^rsr^t r 4 j ztiimnm 
a. 

[ 0 0 4 5 ] iafctHC. *«fljeo**TttMBSRe j 
JdgHJtfct, laitRAMrt^cffi^x-^-fbttLT 

[0046] m&iz. -iy—visB^n 7f (H^ti- 

■f) tf*yZtitim. ±1203. ia4T-¥tJ^L^*)fl-b 
y-^-2 OAt/^-^EX^ -y h 1 3C0P^3- Ffl!*R\ 
*c?>m. I SC#^EGR#^OT^f-ji.x-^c0^ffl 

&a^^it*iieii*tcK^s^ffl7-'-^^^A^ ra 

M4 3*><oEEPROM44(C^$fl.S. LT s E 
EPROM4 4A.«f- ?*K)Mf&. ->M 5 1 £ 

*7LTECU30 ^comjS«*&^ih $ 1xh <t 5 fc * 

[0047] ^fc*HSS<0«®T-(i. i4^f-/72 

0 2, 207, 20 9tf*mm rieig^sj Kffls 

L.Xf772 0 3, 2 0 4^ r^aj^gj (effi^-^- 
[0048] J2Lt»i* Lfc*£MK>#mfc. J:*UT , filT 
( 1 ) tg&b'-y h*^^ri.««^e j d g ( =ttffix 

j dg$:SSW^T5:^-rx-^t#g=#i.T 
*fU^<0#|^£l5g£St t-g. d t i: *t*g^& 
e j d gOTffie-re&boT t . t-€X^7 M 3<0 

£EfritT£S. ico^. tfJS^e j dgfi. figsfcgj 
j; o 1 1 b' y h- c7) 7 5 ^tif SfiTS: <»'7htS 



[0049] ( 2) WBSSke J dgfcl^M hl*]<0|g 
®t'-y hT'ff|j£U Pie j dgffi#5gfS3ftTW5rV^p: 

[0050] ( 3 ) m#mm&.vm&mg£T mm 
xh&zk tt-twmsm. e j d g *tmth -r ttv 

tz<r>X\ £fi&3^B^i^KI2§§rcSS. $£->T, P 

R»±T^sfi6(c. mftmm^nRAMmmcomzh 

[0051 ] %t3*&m±. ±SilWHz&.<7)&1&tZXm 

mtx-zz . ±iBHife^®T't± s y-^x? y m 3 

^Tc03oco«®S:^-rtt®^ ejdgkU. 
r 0, 2, 4 j C0«-ffi$r^LBtepRAMtCiB1iL/t 
ClW«B)c5:^3S-tS, 4t«^SCe j d g k LX . m 

{f. 0, 4i0^) Z\<?>Vm$me j dg£fiSB$ 

RAM^iaifrT-S.. -?-LT. -y-^X^-y h l 30MS 
WSWltWWSR, ttflBSte j d gd« r 0 , 4 j 

Site j dgSrS»W^T^-r {C#§S^.§„ 
[0052]^«, Wmm.e j dgfcLTtt4-PJa 

-timsme j d g t LX 2ofeJl±<7)<i^i.TtJ§ . 

j d g &gfrri> J: 5 d 3 LfcflUS 

• HUmCttUdt, ejdg=otU 

• S»¥"J^+tc(i. e j d g = 2Xii4 k 

• m%mi&sT<?mbz^ ejdg=8m. 

Vm&®le jdg#r 0 . 2, 4, 8 j IM-cOt- 

?iz%hkm%$m<r>m , %kmwL. #mmej dg 

^PSWS^T&^-r T8j Kflf^S. 
[0053] Jile^fecojg©T'<±. ^ffi^ke j d gO 

7Z^~t1g. ( e j d g = 4 ) iilfcft 
«!53SRe jdgj r^7.'_^p^a} ffij ^ 

»§#i.SJ:-3(cLTt>J:V\ Wlx.{fH4<7)jt!WS^i>^ 
•C.Xf77203, 2 0 4*W:NO^ (fit, X 

yisyey&mtttm&fX'^^mszmK) . xt772o 

2, 2 07, 2O9fcJiP=5:0. ftttf-^JWWiaifi 
t LT r e j dg = 8j S-RAM4 3tC##iiA, ^ix 

u». m&mjmmnm&zmt&k&bz. *<r>e j d 
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seals o*«ofc»«»Kfc:iBL. ejd gm&m& 

[0054] iJESUKOJBJBTJi. I^-*.** y M 3 

£RAM4 3tC-Bffi1gU -f 7^3 V$"7ikliZ.% 
<0R AMffl2r E E P ROM4 4 iZ^m~t h Z. k k Ltz 

3- h'1f?fiS:EEPROM4 4lzSSXttt. Srfc. *i& 
-t^2 0<7)^fij^!ia=tt\ *MSfe^(BFStg| 
H^jmft*6*JI«lSfc:HILT«* JBB&OilORA 
M4 3(C-Hifi1tt. ^^->y V3>^71»(c:-?-C0RA 
M®£EEPROM4 4lCteiM-f&. ^fiifcCittff . 
fi^^M^il^S^CRAMffi^^-^^ft 

a»fcE«»«rT' # & . 4 fc . *iS-b 2 0 
-KtiME&ifJi, >f/-/yHy*7fCEEPROM 
4 4{ClE^S«0T', m^a^tft=EEPROM4 4-^ 

[00 55] ±IS^i6<7)»®T'{±, x>-i/>- 1 l fflU^ffi 

iat^7i<s-fe>'^2o<7)^ai*s*$:*^. *.vi?><m 
•y h 1 3core«tK <i8£Sct#i?&) fcwjgut**. ; a 

^■yM3iO t7xx-^ 1 5{K^5 [ J^*ia-fe >V 
•y h 1 3<TimmZmj£t&« ZVigrS. Hf-^X^y 

b l 3X v )h^y ; Jy\ im<r>A$&rr—?k. -V—** 



(ttamAizx&ftmw-i o- 1 76 5 34-§-^?s^ 

[0056] H?&n- Hffifg^S-teitflS^S^ft^tt 
**'JfcLTfcL ±teEEPROM44tcPR^-f, flfecO 
*£&i."Tt&5rROM (EPROM J ?'777i'iROM 

w) £mmi-&zkwx'*&. 
[0057] ±M&me>&mx'it, mmjmt&m&m 

i lco^s&ft^cijjts-r-^x^-y h i 3<7)g?nyj 
^am^wi^L^^. fteco^jaaicisffl-rs ^ k t 

Ways*, StB#^ttl3||^fr* { ^i-rs«S:5!ia=5r 

k\ zmizmrnzti^mnMs.imiz^x . -e^ji 

SSfimt^gteSS-E E P ROM (^Jffgtt** y ) tc 
[HI ] !6B>1coilliSco®.«fcfctt-S.x>>7^^a]^«c 

[ m 2 1 e c u w&t^o/f ffl<7>m§iewi Sr^-rro 

•y?H. 

[03] *©*y^MSW^3£:^-r7o-^- 
K 

[04 ] ^-tx^-y h^SSfy^taaSr^-r^o-f- 

1 3- ■t-tXj'.y K 14, 16- 
<$ai*:flilS8&. 1 5-5S>X— *\ 30-ECU, 4 1 



[02] 



51 



XT 



20-26 



50-1 



17^ 



33 



IE 



1/0 



31 



CPU 



-41 



30 



C ^ | RDM 

, ^43 

C=3 RAM | 
,-4 4 
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[HI ] 



[03 ] 



15^ 




21- 



22A h » 
23 ^ ftttrjFH -^ 
24- H h » 




101. 

102 

YES 




106. 



NO 



N*0 



> 


, ^103 


N*N+1 






k^r-104 










-105 




Kit* 




RAMCE1 





( ) 



[04] 



^ 201 



203 




YES 



204 



I fl^TfPlft~h ~205 
206 
NO 




( gg ) 
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(51) Int. CI.? WBWBft FI f-73-K(##) 

F 0 1 P 11/16 F 0 1 P 11/16 E 



